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(54) FUEL CELL, DISASSEMBLING METHOD AND RE-ASSEMBLING METHOD FOR SUB-STACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an economical fuel cell with 
which assembling work can be shortened by making a sub-stack 
including a single cell having a trouble be changed and re-assembled 
within a short time. 

SOLUTION: Four supporting poles 21b are installed in the outside of a 
fuel cell, a hunging frame 24 is supported by the supporting poles 21b, 
pulling-up studs 23 are installed in the hunging type frame 24 through 
jack bolts 26 in an up and down movable manner, and sub-stack holding 
frames 22 to collectively hold a plurality of layered sub stacks 7 and 
sub-stack changing holding frames 40 for holding a sub-stack 7x which 
needs to be changed are installed in the pulling up studs 23 in movable 
manner. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Make the electrode of the pair which supported the catalyst to one field of an electrode plate counter, 
and the catalyst side is arranged for it. In the fuel cell which constitutes a substack, infixes a cooling plate 
respectively, carries out [ a single eel is formed on both sides of the electrolyte layer which sank the electrolyte 
into the catalyst face-to-face of the electrode of this pair, and two or more sheet laminating of that single eel is 
carried out, and ] two or more laminatings of that substack, and changes The supporter material arranged in the 
outside of said fuel cell, and the hanging member supported by said supporter material, The raising stud attached 
in said hanging member possible [ vertical movement ], The raising member to which said raising stud is moved 
up and down, and the 1st attachment component for holding collectively two or more said substacks by which 
the laminating was carried out, The fuel cell characterized by having had the 2nd attachment component for 
holding a desired substack, and attaching said the 1 st attachment component and 2nd attachment component in 
said raising stud movable. 

[Claim 2] The fuel cell according to claim 1 with which said hanging member is characterized by being formed in 
a square-like frame. 

[Claim 3] The fuel cell according to claim 1 characterized by forming the stopper which can detach and attach 
freely in the lower part of said 1st attachment component. 

[Claim 4] The fuel cell according to claim 1 said whose raising member is a jack bolt. 
[Claim 5] The fuel cell according to claim 1 said whose raising member is a hydraulic jack. 

[Claim 6] Make the electrode of the pair which supported the catalyst to one field of an electrode plate counter, 
and the catalyst side is arranged for it. A single eel is formed in the catalyst face-to-face of the electrode of 
this pair on both sides of the electrolyte layer which sank in the electrolyte. In the decomposition approach of 
the substack in the fuel cell which constitutes a substack, infixes a cooling plate respectively, carries out [ two 
or more sheet laminating of the single eel is carried out, and ] two or more laminatings of the substack, and 
changes The decomposition approach of the substack characterized by drawing out the substack which requires 
exchange from a fuel cell layered product after summarizing two or more said substacks by which the laminating 
was carried out every and raising them from the upper part one by one to the substack located in the substack 
bottom which requires exchange. 

[Claim 7] Make the electrode of the pair which supported the catalyst to one field of an electrode plate counter, 
and the catalyst side is arranged for it. A single eel is formed in the catalyst face-to-face of the electrode of 
this pair on both sides of the electrolyte layer which sank in the electrolyte. In the decomposition approach of 
the substack in the fuel cell which constitutes a substack, infixes a cooling plate respectively, carries out [ two 
or more sheet laminating of the single eel is carried out, and ] two or more laminatings of the substack, and 
changes Arrange supporter material in the outside of said fuel cell, hang by said supporter material, and a 
member is supported. It pulls up to said hanging member, a stud is attached possible [ vertical movement ], and 
the 1st attachment component and 2nd attachment component are attached in the position of said raising stud. 
By said 1st attachment component The decomposition approach of the substack characterized by holding a 
desired substack and drawing out this substack from a fuel cell layered product by said 2nd attachment 
component after holding collectively two or more substacks by which the laminating was carried out and moving 
said raising stud up. 

[Claim 8] Make the electrode of the pair which supported the catalyst to one field of an electrode plate counter, 
and the catalyst side is arranged for it. A single eel is formed in the catalyst face-to-face of the electrode of 
this pair on both sides of the electrolyte layer which sank in the electrolyte. In the decomposition / reassembling 
approach of the substack in the fuel cell which constitutes a substack, infixes a cooling plate respectively, 
carries out [ two or more sheet laminating of the single eel is carried out, and ] two or more laminatings of the 
substack, and changes Said substack by which the laminating was carried out to the substack located in the 
substack bottom which requires exchange After summarizing more than one every and raising one by one from 
the upper part, the substack which requires exchange is drawn out from a fuel cell layered product. The 
decomposition / reassembling approach of the substack characterized by returning to a fuel cell layered product 
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again, and returning the substack which summarized every and was raised to the original location one by one 
after exchanging for a new substack. [ two or more ] 



[Translation done.] 
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DETAILED DESCRIPTION BEST AVAILABLE COPY 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This inventions are easy and a thing about the fuel cell which improved so that it could 
carry out to insurance about exchange of the substack which started the fuel cell which has layered product 
structure, and un-arranging produced especially. 
[0002] 

[Description of the Prior Art] The fuel cell supplied the hydrogen which reformed hydrocarbon system fuels, such 
as natural gas and methane, and was obtained, and the air which is an oxidizer in the body of a fuel cell, 
generates electrical energy by performing an electrochemical reaction through electrolytes, such as phosphoric- 
acid liquid, and has constituted the layered product structure (eel stack structure) where the laminating of two 
or more cells (a single eel is called hereafter) which have the above-mentioned generation-of-electrical-energy 
function was carried out. 

[0003] Drawing 10 is a perspective view containing partial notching of the eel stack structure of a fuel cell and 
the cooling system which are used from the former, and drawing 1 1 is the perspective view showing the 
configuration of a single cel. As shown in drawing 1 1 f the single eel 1 to namely, the whole surface side of the 
matrix layer 2 holding an electrolyte Fuel electrode 3a to which the hydrogen which is a fuel is supplied from 
drawing Nakaya mark A is arranged, on the other hand, air pole 3b by which air is supplied to a side from drawing 
Nakaya mark B is arranged, and it is constituted by carrying out the laminating of the ribbed electrode base 
materials 4a and 4b to fuel electrode 3a and air pole 3b, respectively. Moreover, in outside both sides of the 
electrode substrates 4a and 4b with a rib of these pairs, the separator 5 of gas impermeability is arranged, 
respectively. That is, one single eel 1 is constituted by the matrix layer 2, fuel electrode 3a, air pole 3b, and the 
electrode substrates 4a and 4b with a rib of a pair, the laminating of many single eels 1 is carried out through a 
separator 5, and the fuel cell is constituted. 

[0004] Next, the above-mentioned eel stack structure is explained with reference to drawing 10 . First, the 5- 
10-piece laminating of the single eel 1 which has the above configurations is carried out through a separator 5, 
one substack 7 is constituted, the laminating of this substack 7 and the water cooling-type cooling plate 6 is 
carried out by turns, and the eel stack structure 10 is formed. Moreover, the cooling pipe 12 is embedded at said 
cooling plate 6, and each cooling pipe 12 is connected to the water supply manifold 14 and the wastewater 
manifold 15 which set each up by the nipple 16 through the insulating hose 20. 

[0005] In addition, as shown in drawing 10 , it faces to two or more cooling plates 6 from the eel stack structure 
10 bottom at the bottom, and it is No.1 and No.2. — The consecutive number called No.40 and No41 is attached. 
Furthermore, by binding tight in the bottom and the topmost part of this eel stack structure 10, forming a plate 8 
and binding these vertical bolting plate 8 tight with a tie rod (not shown), the whole eel stack structure is bound 
tight by the predetermined load in that direction of a laminating, and it is fixing. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, there was a trouble which is described below in the fuel 
cell which has the above configurations. That is, when certain un-arranging, such as a sudden fall of the engine 
performance, occurred in the single eel located in the pars intermedia of the above fuel cell layered, products, or 
the bottom half section and the single eel needed to be exchanged for it, to the location of the single eel which 
un-arranging generated, from the maximum upper case, sequential decomposition needed to be carried out and 
the cooling plate inserted for every single eel of a large number by which the laminating was carried out, and 
substack needed to be removed. Moreover, reassembling was needed, after cutting and disassembling the 
insulating hose connected to each cooling plate in connection with this and exchanging a defect part. Therefore, 
there was also a possibility of exchange of the single eel which un-arranging generated having taken great time 
amount, and causing damage on an area free from defect in the case of decomposition / reassembling activity. 
[0007] Although the various proposals shown in JP,58-1 66676A JP.6-9761 6,B, etc. were made in order to 
cancel such a trouble, all were lacking in concreteness and had not become radical solution. 

[0008] It was proposed in order that this invention might cancel the trouble of the conventional technique which 



was mentioned above, and it is economical and the purpose is in offering the fuel cell exchanges the substack 
containing the single eel which un-arranging produced for a short period of time, and it was made to be possible 
[ whose reassembling ] and which contributes also to time-necessary-for-completion compaction. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 
Make the electrode of the pair which supported the catalyst to one field of an electrode plate counter, and the 
catalyst side is arranged for it. In the fuel cell which constitutes a substack, infixes a cooling plate respectively, 
carries out [ a single eel is formed on both sides of the electrolyte layer which sank the electrolyte into the 
catalyst face-to-face of the electrode of this pair, and two or more sheet laminating of that single eel is carried 
out, and ] two or more laminatings of that substack, and changes The supporter material arranged in the outside 
of said fuel cell, and the hanging member supported by said supporter material, The raising stud attached in said 
hanging member possible [ vertical movement ], The raising member to which said raising stud is moved up and 
down, and the 1st attachment component for holding collectively two or more said substacks by which the 
laminating was carried out, It has the 2nd attachment component for holding a desired substack, and is 
characterized by attaching said the 1st attachment component and 2nd attachment component in said raising 
stud movable. 

[0010] According to the fuel cell according to claim 1 which has the above configurations, un-arranging arises in 
a certain single eel located in the bottom half section of a fuel cell layered product. When the substack 
containing the single eel needs to be exchanged The substack by which the laminating was carried out every 
from the maximum upper case using the 1st attachment component by holding collectively, pulling up using a 
raising member, and pulling up a stud upwards [ two or more ] It can raise collectively, without disassembling the 
cooling plate inserted between them [ two or more substacks and between them ] held. 

[001 1] Moreover, by holding the cooling plate located in the substack which requires exchange, and its bottom 
using the 2nd attachment component, and pulling up upwards using a raising member, a clearance can be made 
to this cooling plate down side, the substack which requires exchange, and this cooling plate can be drawn out 
using this clearance, and it can exchange for a new substack. 

[0012] The produced inconvenient substack can be exchanged in a short time, without [ without this 
decomposes other healthy substacks, and ] cutting and disassembling the insulating hose of other cooling plates. 
Moreover, since only the cooling plate of the substack which requires exchange, and its bottom is taken out, 
other healthy substacks are not damaged. 

[0013] Invention according to claim 2 is characterized by forming said hanging member in a square-like frame in 
a fuel cell according to claim 1. 

[0014] According to the fuel cell according to claim 2 which has the above configurations, the activity which 
hangs to supporter material and attaches a member will become easy. 

[0015] Invention according to claim 3 is characterized by forming the stopper which can detach and attach freely 
in the lower part of said 1st attachment component in a fuel cell according to claim 1. 

[0016] According to the fuel cell according to claim 3 which has the above configurations, since the stopper is 
further formed in the lower part of the 1st attachment component, maintenance of two or more substacks 
becomes a more positive thing. 

[0017] Invention according to claim 4 is characterized by said raising member being a jack bolt in a fuel cell 
according to claim 1. 

[0018] Moreover, invention according to claim 5 is characterized by said raising member being a hydraulic jack in 

a fuel cell according to claim 1. 
CD[0019] According to claim 4 which has the above configurations, and the fuel cell according to claim 5, since it 
JJjcan pull up and a stud can be moved up and down easily, the substack and cooling plate by which the laminating 
«.|was carried out can be easily moved up and down through the 1st and 2nd attachment components which were 
^attached in the hanging member and which were attached in the raising stud. 

< [0020] Invention according to claim 6 the electrode of the pair which supported the catalyst to one field of an 
^ electrode plate Make that catalyst side counter, arrange and a single eel is formed on both sides of the 
^ electrolyte layer which sank the electrolyte into the catalyst face-to-face of the electrode of this pair. In the 
qj decomposition approach of the substack in the fuel cell which constitutes a substack, infixes a cooling plate 
respectively, carries out [ two or more sheet laminating of the single eel is carried out, and ] two or more 
laminatings of the substack, and changes To the substack located in the substack bottom which requires 
O exchange in said substack by which the laminating was carried out, from the upper part, every, after raising one 
5g by one collectively, it is characterized by drawing [ two or more ] out the substack which requires exchange from 
^ a fuel cell layered product. 

[0021] According to the decomposition approach of the substack according to claim 6 which has the above 
configurations When the substack which un-arranging arises in a single eel with a fuel cell layered product, and 
contains the single eel needs to be exchanged the substack by which the laminating was carried out — from the 
maximum upper case — two or more — every — by drawing out the substack which requires exchange from a 



fuel cell layered product, after raising one by one Only the produced inconvenient substack can be decomposed 
in a short time, without [ without it decomposes other healthy substacks, and ] cutting and disassembling the 
insulating hose of other cooling plates. Moreover, since only the cooling plate of the substack which requires 
exchange, and its bottom is taken out, other healthy substacks are not damaged. 

[0022] Invention according to claim 7 the electrode of the pair which supported the catalyst to one field of an 
electrode plate Make that catalyst side counter, arrange and a single eel is formed on both sides of the 
electrolyte layer which sank the electrolyte into the catalyst face-to-face of the electrode of this pair. In the 
decomposition approach of the substack in the fuel cell which constitutes a substack, infixes a cooling plate 
respectively, carries out [ two or more sheet laminating of the single eel is carried out, and ] two or more 
laminatings of the substack, and changes Arrange supporter material in the outside of said fuel cell, hang by said 
supporter material, and a member is supported. It pulls up to said hanging member, a stud is attached possible 
[ vertical movement ], and the 1st attachment component and 2nd attachment component are attached in the 
position of said raising stud. By said 1st attachment component After holding collectively two or more substacks 
by which the laminating was carried out and moving said raising stud up, it is characterized by holding a desired 
substack and drawing out this substack from a fuel cell layered product by said 2nd attachment component. 
[0023] According to the decomposition approach of the substack according to claim 7 which has the above 
configurations When the substack which un-arranging arises in a certain single eel located in the bottom half 
section of a fuel cell layered product, and contains the single eel needs to be exchanged The substack by which 
the laminating was carried out every from the maximum upper case using the 1st attachment component by 
holding collectively, pulling up using a raising member, and pulling up a stud upwards [ two or more ] It can raise 
collectively, without disassembling the cooling plate inserted between them [ two or more substacks and 
between them ] held. 

[0024] Moreover, by holding the cooling plate located in the substack which requires exchange, and its bottom 
using the 2nd attachment component, and pulling up upwards using a raising member, a clearance can be made 
to this cooling plate down side, and the substack which requires exchange, and this cooling plate can be easily 
drawn out using this clearance. 

[0025] Only the produced inconvenient substack can be decomposed in a short time, without [ without this 
decomposes other healthy substacks, and ] cutting and disassembling the insulating hose of other cooling plates. 
Moreover, since only the cooling plate of the substack which requires exchange, and its bottom is taken out, 
other healthy substacks are not damaged. 

[0026] Invention according to claim 8 the electrode of the pair which supported the catalyst to one field of an 
electrode plate Make that catalyst side counter, arrange and a single eel is formed on both sides of the 
electrolyte layer which sank the electrolyte into the catalyst face-to-face of the electrode of this pair. In the 
decomposition / reassembling approach of the substack in the fuel cell which constitutes a substack, infixes a 
cooling plate respectively, carries out [ two or more sheet laminating of the single eel is carried out, and ] two or 
more laminatings of the substack, and changes Said substack by which the laminating was carried out to the 
substack located in the substack bottom which requires exchange After summarizing more than one every and 
raising one by one from the upper part, the substack which requires exchange is drawn out from a fuel cell 
layered product. After exchanging for a new substack, it returns to a fuel cell layered product again, and is 
JO characterized by returning [ two or more ] the substack raised collectively to the original location one by one 
every. 

=^ [0027] According to the decomposition / reassembling approach of the substack according to claim 8 which has 

^ the above configurations When the substack which un-arranging arises in a single eel with a fuel cell layered 

<C product, and contains the single eel needs to be exchanged the substack by which the laminating was carried out 

s2 from the maximum upper case — two or more — every — by drawing out the substack which requires 

^ exchange from a fuel cell layered product, after raising one by one The produced inconvenient substack can be 

QJ exchanged in a short time, without [ without it decomposes other healthy substacks, and ] cutting and 

^ disassembling the insulating hose of other cooling plates. Moreover, since only the cooling plate of the substack 

which requires exchange, and its bottom is taken out, other healthy substacks are not damaged, 
g [0028] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is concretely explained with 
reference to a drawing. In addition, the same sign is given to the same member as the conventional type shown 
in drawing 10 and drawing 1 1 , and explanation is omitted. 

[0029] [1. The fuel cell of a configuration] book operation gestalt of an operation gestalt is constituted as shown 
in drawing 1 and drawing 2 . That is, as shown in drawing 1 , the laminating of many substacks 7 constituted by 
carrying out the 5-10-sheet laminating of the single eel 1 is carried out to a cooling plate 6 by turns, and they 
are arranged on the lower bolting plate 8 arranged in the top face of base section 21a of the laminating stand 21. 
Moreover, as shown in drawing_2 , four stanchions 21b (it corresponds to the supporter material of a claim) is 
arranged in the method of the outside of four corners of said fuel cell layered product by said laminating stand 
21, and superior lamella 21c is attached in the upper limit of this stanchion 21b. And it is attached in this 



superior lamella 21c so that the square-like hanging frame 24 (it corresponds to the hanging member of a claim) 
can move up and down by the jack bolt 26 (it corresponds to the raising member of a claim). Moreover, it is 
prepared in said superior lamella 21c so that the support pin 25 may project up, and penetration arrangement is 
carried out at hole 24a formed in the hanging frame 24 that a horizontal motion of said hanging frame 24 should 
be controlled. In addition, drawing 3 is the enlarged drawing showing the configuration of the attachment section 
of the hanging frame 24 to superior lamella 21c. 

[0030] Furthermore, each side of said hanging frame 24, as shown in drawing 1 and drawing 2 , two raising studs 
23 (it corresponds to the raising stud of a claim) are attached, respectively so that it may be located near the 
four side faces of said fuel cell layered product. And penetration arrangement of two or more substack 
maintenance frames 22 (it corresponds to the 1st attachment component of a claim) and the maintenance frame 
40 (it corresponds to the 2nd attachment component of a claim) for substack exchange is carried out movable 
up and down at this raising stud 23, respectively. 

[0031] In addition, after being used in order to hold the substack 7 of 5-6 layers, and a cooling plate 6, and 
making it move to a desired location along with said raising stud 23, said substack maintenance frame 22 is 
constituted so that it may pull up by binding a nut 28 tight and may be fixed to a stud 23. On the other hand, in 
order that said maintenance frame 40 for substack exchange may exchange produced inconvenient substack 7X, 
it is used, and after attaching in the flank of cooling plate 6X located in this substack 7X bottom, it is constituted 
so that it may pull up by binding a nut 41 tight and may be fixed to a stud 23. 

[0032] Thus, by pulling up, as a result of constituting, when it hangs by said jack bolt 26 and a frame 24 is able to 
pull up up, it is constituted so that the stud 23, and the substack maintenance frame 22 which could pull up up 
and was fixed to the raising stud 23 with it and the maintenance frame 40 for substack exchange fixed to the 
hanging frame 24 can also be pulled up up. 

[0033] Moreover, drawing 4 and drawing 5 show the detailed configuration of said substack maintenance frame 
22. Namely, as shown in drawing 2 and drawing 5 , said substack maintenance frame 22 is considered as the 
assembly configuration divided into four sides, and by combining each corner section with the bolt nut 29, it is 
unified in the shape of a frame, and it can hold now firmly the desired substack 7 and the cooling plate 6 of the 
upper and lower sides. In addition, when pulling up the substack maintenance frame 22 and making it move to a 
desired location along with a stud 23 as mentioned above, said bolt nut 29 is loosened, and it is constituted so 
that a desired substack location can be chosen suitably. 

[0034] Furthermore, as shown in drawing 4 , the skid 30 is stuck between the side face of a cooling plate 6 in 
which the substack 7 in which said substack maintenance frame 22 was attached is located up and down, and 
the substack maintenance frame 22. In addition, as the width of face Y of this skid 30 is shown in drawing 4 , and 
it was carried out to 50 - 80% of thickness Z of a cooling plate 6 and was shown in drawing 6 , thickness v of the 
skid 30 of a center section is made one 1.5 to 3 times the thickness of thickness w of both sides. Consequently, 
since a cooling plate 6 is protruded, a eel can be damaged or a skid 30 can prevent the fall of the bolting force of 
the center section resulting from the deflection of the substack maintenance frame 22, the number of substacks 
to hold can be chosen suitably, and a substack can be certainly held from a cooling plate side face. 
[0035] Moreover, as shown in drawing 4 and drawing 5 , the stopper backing plate 33 is attached in the inferior 
surface of tongue of said substack maintenance frame 22, and it is constituted by inserting a stopper 34 into it 
so that this stopper 34 can be further inserted in the inferior surface of tongue of a cooling plate 6. 
Consequently, it becomes possible to support the circumference base of a cooling plate 6 still more firmly. In 
addition, said stopper 34 is constituted in the shape of a cross section of L characters, as shown in drawing 7 . 
[0036] Furthermore, as shown in drawing 1 , the cradle 50 which carries the drawn-out substack is formed near 
the layered product side face. This cradle 50 is with a truck, and it is constituted so that that height can be 
adjusted according to the location of the substack which requires exchange. Moreover, this cradle 50 is arranged 
on a layered product side face in which it is different the entrance side of said cooling pipe so that damage may 
not be done to said ** and wastewater manifolds 14 and 15. 

[0037] [ — 2. — operation] of an operation gestalt — in the fuel cell of this operation gestalt which has the 
above configurations, un-arranging arises in a certain single eel, and when the substack containing the single eel 
needs to be exchanged, as it states below, exchange of a substack is made. 

[0038] That is, as shown in drawing 1 , when exchanging substack 7X located in the bottom half section of a fuel 
cell layered product, as the substack maintenance frame 22 by which penetration arrangement is carried out at 
the raising stud 23 is set from the upper part of a layered product in the location of substack 7A of the 5-6th 
layer and was first shown in drawing 4 , it pulls up by binding a nut 28 tight, and fixes to a stud 23. Similarly, it 
sets to a location, and sets to the location of substack 7M immediately on generated inconvenient substack 7X 
at the end, another substack maintenance frame 22 is pulled up by [ of substack 7B in every 5-6th layer, and 
7C — ] binding a nut 28 tight, respectively, and it fixes to a stud 23. 

[0039] And as it hung by said jack bolt 26, and the jack up of the frame 24 is carried out and it was shown in 
drawmgj} , it raises one by one gradually to cooling plate 6M in front of substack 7X which requires exchange, 
and a clearance is prepared between substack 7X which requires exchange. 



[0040] Then, as shown in drawing_4 , said maintenance frame 40 for substack exchange is attached in the flank 
of cooling plate 6X located in the substack 7X bottom which requires exchange, and it pulls up by binding a nut 
41 tight, and fixes to a stud 23. And it hangs by said jack bolt 26, the jack up of the frame 24 is carried out, a 
clearance is established in said cooling plate 6X bottom, and the slide strip 36 is inserted in the clearance. 
[0041] Next, a nut 41 is loosened and substack 7X which requires exchange, and cooling plate 6X located in the 
bottom are put on the slide strip 36, and it lets the slide strip 36 slide in the method of outside, substack 7X and 
cooling plate 6X are drawn out together, it puts on said cradle 50, and substack 7X which requires exchange is 
exchanged for a healthy substack. And it inserts again into a fuel cell layered product with cooling plate 6X 
pulled out together, the jack up of the exchanged substack and cooling plate 6X is held and carried out using said 
maintenance frame 40 for substack exchange, and the substack and cooling plate 6X which drew out and 
exchanged only the slide strip 36 are returned to the original location. Next, a jack down is carried out one by 
one, and restoration assembly of the substack of the upper layer which was carrying out the jack up is carried 
out. 

[0042] In addition, that what is necessary is to cut only the insulating hose of cooling plate 6X located in the 
substack 7X bottom which requires exchange in this case, other cooling plates 6 are in a condition [ connecting 
with ** and the wastewater manifolds 14 and 15 through the insulating hose 20 ], and are held with the substack 
maintenance frame 22. (Refer to drawin g 8 ) . Moreover, said slide strip 36 consists of fluororesin, such as PTFE 
(tetrafluoroethylene), so that it may not corrode in response to the phosphoric acid adhering to a cel. 
[0043] [3. According to effectiveness] of an operation gestalt, thus the fuel cell of this operation gestalt, un- 
arranging arises in a certain single eel, and the produced inconvenient eel can be exchanged in a short time, 
without [ even when the substack containing the single eel needs to be exchanged, without it decomposes other 
healthy substacks, and ] cutting and disassembling the insulating hose of a cooling plate. Moreover, since only 
the cooling plate of the substack which requires exchange, and its bottom is taken out, other healthy substacks 
are not damaged. 

[0044] As it is not limited to the operation gestalt which is [an operation gestalt] besides 4. and which mentioned 
this invention above and was shown in drawing 9 as a means which carries out the jack up of the hanging frame 
24, it is also possible to use a hydraulic jack 27. 

[0045] Moreover, since only the side where the rigidity of a cooling pipe is high is supported and there is a pipe 
slot by preparing only in the side which is located in the longitudinal direction of the cooling pipe laid 
underground in a cooling plate and which counters as shown in drawing 2 , the stopper 34 inserted in the lower 
part of the substack maintenance frame 22 can be prevented from supporting the side where flexural rigidity is 



[0046] Furthermore, the maintenance frame 40 for substack exchange is not necessarily pulled up, and it does 
not have to carry out penetration arrangement at a stud 23, and it can also be constituted so that it may fix to 
the last substack maintenance frame 22. 



[Effect of the Invention] According to this invention, as stated above, the substack containing the single eel 
which un-arranging produced is exchanged for a short period of time, it is economical and the fuel cell it was 
made to be possible [ whose reassembling ] and which contributes also to time-necessary-for—completion 
compaction can be offered. 



[Translation done.] 



weak. 



[0047] 




* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

C.Qrawing_l] The side elevation showing the configuration of 1 operation gestalt of the fuel cell by this invention 
[Drawing 2 ] The top view of the operation gestalt shown in drawing 1 

[ Drawin g 3] The enlarged drawing of the jack-bolt section of the operation gestalt shown in drawin g 1 

[Drawing 4] The sectional view showing the configuration of a substack maintenance frame 

[Drawing 5] The top view showing the configuration of the Connor section of a substack maintenance frame 

[Drawing 6] The top view of a substack maintenance frame (one side) 

[Drawing 7] A stoppers perspective view 

[ Drawin g 8] The schematic diagram in which being drawing explaining an operation of this invention and showing 
the condition of having lifted the substack 

[Drawin g 9] The enlarged drawing showing other configurations of the raising member of the hanging frame of 
this invention 

[Drawing 10] The perspective view containing partial notching of the eel stack structure of the conventional fuel 
cell, and a cooling system 

[Drawing 1 1] The perspective view showing the configuration of a single eel 
[Description of Notations] 
1 — Single eel 

6 — Cooling plate 

7 — Substack 

7X — Substack which requires exchange 

8 — Bolting plate 

10 — Cel stack structure 
12 — Cooling pipe 

1 4 — Water supply manifold 

1 5 — Wastewater manifold 

20 — Insulating hose 

21 — Laminating stand 

22 — Substack maintenance frame 

23 — Raising stud 

24 — Hanging frame 

26 — Jack bolt 

27 — Hydraulic jack 
30 — Skid 

34 — Stopper 
36 — Slide strip 

40 — Maintenance frame for substack exchange 
50 — Cradle 



[Translation done.] 
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[0018] «f*B5fc:«B«©»Mtt. m*mi 

[0 0 19] ±E©«fc3&*i&£Wt-£§itJJ<Jl4B:tfffli 
*9[5KE«©*R»«*k:J:ntf, ft OTtf 
tftt'bttfcSI^JitfX^y K*ejBfc±T»*-&*Ci: 

R«j8 2©«»»«*^bT. ajisnfc-y-^x^y^ 

[0 0 2 0] W*^6 KlBB«©5SWtt, mS«©— ;&© 10 

*tt«»UT^:/x*v***j5flcU ^©-y^x^-y? 

[0 0 2 1] ±E©.fc3fc*JS**T*il#9l6K:E*l 

©i*:/x*-y*©#«?2r*£tc e knfc£, ^»«ffiiSJi^© 
>y o s^itsMMCfc^ca, am stifc-y-:/ 
saftSR-rs-u-yx* v * ^^m*«H^^ <=> 5i#st 
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* £^©T$J©?£aJ«©*£St9ai-r©-e. tea>@£fc 
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tfz>v7x?v?<Dftmi3mz£>\,*-z. mm^nmmcD 
Kmizjcmmizmmv. wis^^tctoxffioT 40 

tfW»S3i«FU MEffiDTtfHIWc?l#±t:fX^-y K 
&±T»?I«BK:flSlO#W-. ME5ISJttfX*v K©ffij£ 
©ftBfC, «l©«m8#iaS2©«#ffi*f£Sl9tt 
it. ffiEJSl ©«*$«»»£ J; t>T. MStlfcD-T'X? 
v £©T««rU j»E3l#±tf X* «y 

[0 0 2 3] ±EO± 5 7 fcEfc 
©^X^-y^fr^&tcintf. *&ft«fi!!«Ji{£© so 
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-T^-y-^X ^ -y ^7 t-t-©T«k:tt«-r*»flItE*«ftr 
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U-yx * y f £*-©T«©?&3l«©*£R 0 JUT©"?. 
ffiOfit^-y-^X^ -y ^ C t fcfcH. 

[0 0 2 6] W*^8t|B«©«Ktt, m@«©-^© 
BKtt«E£fflJ#bfc-*f©««£, *-©*M*ffi£**ft;£ 
tTlHiL, £©— #©«tt©ttliaMK:«tfll?&$« 

^ticmmisT-y--??.? v ? zmfci-, ^©-y-x^x^y^ 
tts-y-yx^y*©^ • WB.&%mz&\,*x* mum. 

st«>TiH^:»-B±jf&a. ^^^-r^+t-^x^-y^ 

6 51 SffcT^-y-^X^-y^JC 

£ «6Tj#^±lf TiJUfcU-^'X* -y ? *]li^7C©figfr 

[0 0 2 7] ±E©.fc5fc«lJ«*tf"r*llt*K8»cE« 
©•y-X'X^y*©^*? • 3*aSL#&K:«kfttf, JIB&ttt 
«Ji#©*s#-fe;w;:T«#a«£K, ■t(D#-fe;i'*-&tr 
•y-T'x^-y z>&&tf£.vrc®&iz\3., mmz 

nfc-y-ZX^ >y ^ £*±R** 6**fi»-f "3lB5fc«f6± 

ftffi-rz>z-.tu<* m.nm\z^u^(D^.crc^7.9-j 
^^^^^©^©^^©^•^iRoai-r©-^ te©ci 

^TS-y "/X ^ -y ^ fS«?) Z d 1 1> H . 
[0 0 2 8] 

S#fi8UT*#Wfc:RWr*. ^*5« 01 O&Ot01 1 
IC ^ L 5tE S t P - © SB *t » z \t m - © W# ^ ^ b T . 
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^•sffitssn, mmm-£2 i©^-xg&2 i a©-tr5fc 

it, 0 2IC*lfcJ:5(;, SfrlB»S^2 1 fete, tfrfB 
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DT»fffl*f»C*tt6) *«i?t>y^H2 6 (§t;fcJJi©3l 
ttttS*rO»*. WE-htE2 1 ctttS«ft!>2 
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^-»*#;n» -t7K2 9T'i&&-rz>z\t\z£o&mz 
— fMtsn. R)fa©it>^x5'>y^7s^<D±T©^ai 
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7 C-©<fctl»C-fcs/ hU S^fC^tP^W^^Ufelt^ 
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(CHlTTS. fl/T, S9ffi^-w + *K;Wh 2 6 \Z±.r>X 

[0 0 4 1] ifcfc. t<yMl £tt*. $8l*It«t 
T/X* >v ^ 7 X t-^cDTWtCfig-r^i^aiffi 6 X t £X 

•&T. 1*:/X*-y^ 7X«h?$2J1£6X<fc£-iitfc5l#j* 

7 X* itau-^ y i^fttS. tlT, — »fc 

6 x tmzmmmmmmftmzmfem 

AU wflBU-^'X^y^32Jftffl«Jt#4 0 £ffl^T. 32 
& U fclty X 9 v 9 £ #tm& 6 X £ bT V ^ y * 

X5-f K*K3 6<0*£9l*tfc«, 3£&U/fc 
•y-^X^>y^t?&S]S6XtS:7C©ffifi{CM-r. 

tyt^ , 7>l/. SUBffl3£-r-5. 30 

[0 0 4 2] fr*3, S»*Jfr*i*-^X^y 
* 7 X©T«fCfi:e-r-S?&«l«6 X Xfcftt* 
$J#rm«JK. <GK)^6lt 2&®:*-X 2 0 
LTlS-i*-7-*-;i/Kl4, 15t«!ttSftttS 
©ttffiT. 1tyx^>yi7«^#2 2K,J:0«»3nw 
£. (a8#I) „ MIBX^-f Hiffi3 6tt. -tr 

[0 0 4 3] [3. HSfiJgffiO&X] ^©.tptC, *H 40 

tz<. mmffl\z^u&<D±cft±)\<$:&m.-rz> z. t&x 

Sit, ^^^-r-Sit^X^-y vh^tnTmnft 
tb&z.tbfc^K 

[0044] [4. i&<D&mMm ± 

abfc*«i»SlK:i8JEans>b©Ttta:<. ffiOTtf# so 
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2 4*yt7+777"nfgiim i9i:*l/& 

[0 0 4 5] l-fc. V77,?y?&&&2 2<DTmz& 
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[0 0 4 7] 

®G&&ctzm±]i&^tsvy'x*v9&mmm\z&yk 
[0®rofS^itt^] 

[01] #»IHK«fc***4«»<0-**»ffi<0«j«&* 

[0 2] mi\z^ttmmmm<DW-mm 
*0 

[04] -tJ-yx^-y^«J*»©*J«SSTI»ffiH 
[0 5] -y-yx^y^^Jt^on^— BI5(0«^**T¥ 
®0 

[0 6] -y-^X^^/^^fis (— ffl) »¥®0 

[07] x (Dmmm 

[0 8] *aB©ffffl*K?8t4Hr»0. ^f7^9y 

[0 9] *38?8©ftOT»f»©9l*±Wr«»©fl&©«!* 
£^-Ti£:*:0 

[010] «£*©«»**©-fe;UX^yi7«iSi:»ai8l 

Broffl$#«o*#£-&ti#4Si0 

[011] ¥-tr;uro^$^-r^S0 

[^©SiBJ] 
1 -m j t)i 

7 x-sjftss-rs-y-^x^ y ^ 

8 

lO-WX^-yi'iil 
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